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(54) RESIN SEALING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of resin burr on 
the exposed surface of a heat sink in resin molding by reducing clamping 
force applied to a semiconductor element by simple constitution, in the 
semiconductor device of a resin sealing type obtained by molding the heat 
sink mounting the semiconductor element on the side of one surface so as 
to expose the other surface of it with resin. 

SOLUTION: A groove 44 as a deforming part which is .easier to deform than 
the other site of the heat sink 40 is formed ^ohtinuouisly through the whole 
periphery at the peripheral part of the sink 40. When the sink 40 is 
pressurized from the side of the other surface 42 by a molding die 80 t a 
site on the side of an outer periphery from the part 44 at the sink 40 is 
curved in the pressurizing direction and adhered closely to the inner 
surface of the die 80. 
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* NOTICES * 

Japan Pat nt Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A heat sink (30 40) by which a whole surface (3 1 41) side was equipped with a semiconductor device (1 0) In 
a plastic molded type semiconductor device which carries out mold and becomes by resin (70) so that it may hold in a 
die (80) and said heat sink may be exposed on the other hand (32 42) A variant part (44) which is easy to transform 
rather than other parts in said heat sink is formed in a periphery of said heat sink (40). Said heat sink with said die when 
[ said ] it presses from a side on the other hand A plastic molded type semiconductor device characterized by for a part 
by the side of a periphery bending in the press direction from said variant part in said heat sink, and sticking to an inside 
of said die. 

[Claim 2] Said variant part is a plastic molded type semiconductor device according to claim 1 characterized by being a 
thin-walled part (44) with thickness thinner than other parts in said heat sink (40). 

[Claim 3] Said thin-walled part is a plastic molded type semiconductor device according to claim 2 characterized by 
being a slot (44). 

[Claim 4] Said variant part (44) is claim 1 characterized by being continuously formed over the perimeter of a periphery 
of said heat sink (40) thru/or the plastic molded type semiconductor device of any one publication of three. 
[Claim 5] Said variant part (44) is claim 1 characterized by being formed in a periphery side from a wearing field (43) 
of said semiconductor device (10) in said heat sink (40) thru/or the plastic molded type semiconductor device of any one 
publication of four. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the plastic molded type semiconductor device 
which carries out mold and becomes by resin so that a field may, in addition to this, expose the heat sink which 
equipped the whole surface side with the semiconductor device. 
[0002] 

[Description of the Prior Art] As this kind of a plastic molded type semiconductor device, in order to raise the 
thermolysis nature of a semiconductor device in JP,6-291223,A, what equipped both sides of a semiconductor device 
with the heat sink is held in a die, and carries out resin mold, and the thing to which it was made to expose the field of 
the outside of each heat sink from the resin section is proposed, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional thing, however, by the curvature of a 
heat sink, or fluctuation of thickness (when a heat sink becomes thin especially) The adhesion between a heat sink and 
the inside (cavity side) of a die (mold metal mold) becomes inadequate, resin leaks to the crevice, the phenomenon 
(henceforth a resin burr) in which resin adheres to the exposure of a heat sink occurs, and the fault that an original heat 
sinking plane product is no longer obtained occurs. 

[0004] Moreover, since it becomes what cannot transform the heat sink itself easily when a heat sink is thick, a 
semiconductor device will be strongly joined by the mold clamp force of mold metal mold, and we are anxious about 
the damage to a semiconductor device called property aggravation and destruction of a semiconductor device. In 
addition, the above-mentioned problem is similarly generated in the plastic molded type semiconductor device which 
equipped with the heat sink only the whole surface of what [ not only ] equipped both sides of a semiconductor device 
with the heat sink but a semiconductor device. 

[0005] Then, this invention holds in a die the heat sink by which the whole surface side was equipped with the 
semiconductor device in view of the above-mentioned problem, and it aims at preventing generating of the resin burr at 
the time of resin mold, reducing the mold clamp force of joining a semiconductor device with an easy configuration, in 
the plastic molded type semiconductor device which carries out mold and becomes by resin so that the other sides of a 
heat sink may be exposed. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to invention according to claim 
1 to 5. When a variant part (44) which is easy to deform into a periphery of a heat sink (40) rather than other parts in this 
heat sink is formed and a heat sink is bound tight and pressed from the (42) sides on the other hand with a die (80) It is 
characterized by for a part by the side of a periphery bending in the press direction from a variant part in a heat sink, and 
sticking to an inside of a die. 

[0007] According to this invention, in case [ of a heat sink ] an inside of a die is stuck to (42) on the other hand, when it 
presses a heat sink (40) from the (42) sides on the other hand with a die (80), and a part by the side of the periphery 
bends in the press direction with a variant part (44) as the starting point, an inside of a die serves as a form which pushes 
in a periphery of other sides of a heat sink in the press direction, since an inside of a die and a periphery of other sides of 
a heat sink stick certainly by this — a crevice between both — it can lose - a heat sink - on the other hand - ** - it can 
prevent that resin enters between dice. 

[0008] Moreover, bolting force (mold clamp force) by die (80) is buffered by deformation of a variant part (44) to a 
semiconductor device (10) prepared in a whole surface (41) side of a heat sink (40). Therefore, generating of a resin 
burr [ in /, on the other hand / (42), i.e., an exposure, ] of a heat sink at the time of resin mold can be prevented, reducing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_.ejje 



2/17/2004 



THIS PAGE BLANK (usfto) 



Page 2 of 3 



mold clamp force of joining a semiconductor device with an easy configuration which forms a variant part in a heat sink 
according to this invention. 

[0009] Here, like invention of claim 2, a variant part can be constituted as a thin-walled part (44) with thickness thinner 
than other parts in a heat sink (40), and can be made into a slot (44) like invention of claim 3 as this thin-walled part. 
[0010] Moreover, deformation of a thing which formed a variant part (44) continuously over the perimeter of a 
periphery of a heat sink (40), then the above-mentioned variant part can be more certainly realized like invention of 
claim 4. Furthermore, like invention of claim 5, if a variant part (44) is formed in a periphery side from a wearing field 
(43) of a semiconductor device (10) in a heat sink (40), bolting force (mold clamp force) by die (80) which joins a 
semiconductor device can be reduced more. 

[001 1] In addition, a sign in a parenthesis of each above-mentioned means is an example which shows correspondence 

relation with a concrete means of a publication to an operation gestalt mentioned later. 

[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt which shows this invention in drawing is explained. 
Drawing 1 is the outline cross section showing the semiconductor device 100 concerning this operation gestalt, and 
shows the condition in front of resin mold. In addition, a dashed line shows the appearance of the resin body 70 after 
mold among drawing. 

[0013] 10 is semiconductor devices (for example, IGBT (insulated-gate mold bipolar transistor) etc.) which make the 
shape of a rectangle chip, and this semiconductor device 10 has an electrode (not shown) at that surface (whole surface) 
1 1 and rear face (on the other hand) 12. The rear face 12 of this semiconductor device 10 is equipped with the whole 
surface 3 1 side of a heat sink (bottom heat sink) 30 using the wax material (for example, solder) 20. Moreover, similarly 
the surface 1 1 of a semiconductor device 10 is equipped with the whole surface 41 side of a heat sink (top heat sink) 40 
using the wax material 20. 

[0014] These heat sinks 30 and 40 are formed in rectangle tabular using the good material of the heat-conducting 
characteristic of copper, aluminum, a tungsten, molybdenum, etc. Here, the contact section (wearing field of a 
semiconductor device) 43 with the semiconductor device 10 in the top heat sink 40 is what was projected in one aspect 

41 of this heat sink 40. 

[0015] Moreover, the slot (variant part as used in the field of this invention) 44 is formed a little in the periphery of the 
inside location 41, i.e., the whole surface of the top heat sink 40, from the peripheral edge edge of the whole surface 41 
of the top heat sink 40, and the portion of this slot 44 consists of other parts in this heat sink 40 as a thin-walled part 
which is easy to deform thickness thinly. 

[0016] In this example, this slot 44 is the slot which is continuously formed in the periphery by the side of a periphery 
over the perimeter rather than the contact section 43 in the whole surface 41 of the top heat sink 40, and was annularly 
formed seen from the whole surface 41 top of the top heat sink 40. This slot 44 is formed by performing machining or 
etching processing of a press etc. to the top heat sink 40. 

[0017] moreover, the control signal electrode (a pad — not shown) of a semiconductor device 10 is formed in the part 
which does not touch the contact section 43 of the top heat sink 40 among the surfaces 1 1 of a semiconductor device 10, 
and this control signal electrode is connected by the bonding wires 60, such as gold and aluminum, to the lead 50 
connected to the exterior and an electric target. 

[0018] The semiconductor device 100 shown in this drawing 1 is formed by equipping a semiconductor device 10 with 
the top heat sink 40 by the wax material 20, after equipping the whole surface 3 1 of the bottom heat sink 30 with a 
semiconductor device 10 by the wax material 20 and connecting the above-mentioned control signal electrode and lead 
50 in wirebonding. 

[0019] Then, the resin mold production process shown in drawing 2 is performed. The plastic molded type 
semiconductor device by which the closure was carried out consists of the resin bodies (resin as used in the field of 
dashed line illustration and this invention among drawing 1 ) 70 by carrying out mold by the resin which puts the 
semiconductor device in the condition of having been formed so far into the mold metal mold (die) 80, for example, 
consists of an epoxy resin etc. 

[0020] this time ~ the up-and-down heat sinks 30 and 40 ~ on the other hand (exposure), 32 and 42 are exposed from 
the external surface of the upper and lower sides of the resin body 70, and the tip side of lead 50 is drawn from the side 
of the resin body 70 outside. Thereby, on the other hand, a semiconductor device 10 can radiate heat good from 32 and 

42 in the heat of each heat sinks 30 and 40 generated in the semiconductor device 10 while enabling an exchange of the 
exterior and a signal. 

[0021] With this operation gestalt, the slot 44 as a variant part which is easy to deform into the periphery of the top heat 
sink 40 rather than other parts in this heat sink 40 is formed. By the way, by it It is made to stick to the inside of metal 
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mold 80, when a heat sink 40 is bound tight and it presses from 42 sides on the other hand with metal mold 80, bending 
the part by the side of a periphery in the press direction (the direction of bolting) from the slot 44 in a heat sink 40. 
[0022] The effect of this slot 44 is more concretely described with reference to explanatory drawing (outline cross 
section) of the resin mold production process shown in drawing 2 . The mold metal mold 80 used for a resin mold 
production process consists of a punch 81 and female mold 82, and the cavity 83 as the space section equivalent to the 
appearance of the resin body 70 is formed between these punches 81 and female mold 82. 
[0023] At this resin mold production process, the semiconductor device 100 shown in drawing 1 is set to the 
predetermined location for example, on female mold 82, and mold doubling of the mold metal mold 80 and eye a mold 
clamp are performed from that condition. As now shows to drawing 2 , a semiconductor device 100 will be in the 
condition of having been contained in the cavity 83. 

[0024] and this time - above - a punch 81 - the top heat sink 40 - on the other hand (exposure), the peripheral edge 
edge of 42 is contacted, and it comes to press a heat sink 40 down [ in drawing 2 ] according to the bolting force (mold 
clamp force) of the mold metal mold 80. Thereby, only a lateral peripheral edge edge deforms from the slot 44 of a heat 
sink 40, and the inside (inside of a die) of deflection and a punch 81, i.e., the field of a cavity 83, serves as a form of the 
top heat sink 40 which pushes in the periphery of 42 in the direction of bolting on the other hand in the press direction. 
[0025] In this condition, an epoxy resin is poured in into a cavity 83 and it hardens. Under the present circumstances, 
since only the lateral peripheral edge edge deformed and it has stuck to the field of a cavity 83 certainly from the slot 44 
of the top heat sink 40 in response to the mold clamp force of the mold metal mold 80, even if curvature and a 
dimensional tolerance have arisen in the top heat sink 40, the crevice between these cavity sides will be taken up and it 
will be lost that resin invades. 

[0026] Thus, according to this operation gestalt, since [ of the inside of a die 80 and the top heat sink 40 ] the crevice 
between the peripheries of 42 can be lost on the other hand and both adhesion can be raised, it can prevent that resin 
enters [ of the top heat sink 40 ] between 42 and a die 80 on the other hand. Moreover, the bolting force (mold clamp 
force) by the die 80 is buffered by deformation of a slot 44 to the semiconductor device 10 prepared in the whole 
surface 41 side of the top heat sink 40. 

[0027] Therefore, generating of the resin burr in the exposure 42 of the heat sink 40 at the time of resin mold can be 
prevented, reducing the mold clamp force of joining a semiconductor device 10 with the easy configuration which forms 
a slot (variant part) 44 in the top heat sink 40 according to this operation gestalt. 

[0028] Moreover, according to this operation gestalt, since the slot 44 is continuously formed over the perimeter of the 
periphery of the top heat sink 40, deformation of a lateral peripheral edge edge can be more certainly realized from the 
slot 44 in the top heat sink 40. Furthermore, since the slot 44 is formed in a periphery side rather than the contact section 
43 (wearing field of a semiconductor device 10) in the top heat sink 40, the mold clamp force of joining a 
semiconductor device 10 can be reduced more. 

[0029] (Other operation gestalten) In addition, with the above-mentioned operation gestalt, although formed in the 
perimeter of the periphery of the top heat sink 40 in succession, the slot (variant part) 44 may be partially formed, as 
long as the periphery of the other sides of a heat sink sticks that there is no crevice in the inside of a die, a variantpart 
deforming in the direction of bolting at the time of bolting by the die. For example, what was formed in the periphery of 
a heat sink 40 in the shape of [ dashed line-like ] an annulus may be used. 

[0030] Moreover, the slot 44 may have composition (that is, vena-contracta configuration) of the top heat sink 40 which 
may be formed in 42 on the other hand, and was formed in both 42 on the other hand with the whole surface 41 . 
Moreover, the slot may be formed also in the periphery of the bottom heat sink 30. Moreover, even if a variant part is 
not a slot, what is necessary is just easy to deform rather than other parts. For example, in a heat sink 40, it is better than 
a slot 44 also as a thin-walled part which made thickness thinner than an inner circumference flank for the thickness like 
a periphery flank. 

[003 1] As stated above, when a heat sink is bound tight within a die compared with other parts [ in / for the periphery 
edge of a heat sink / a heat sink ], this invention It sticks with the inside of a die, and it can be characterized [ main ] by 
making deflection deformation easy to carry out in the direction of bolting, and only the surface of a semiconductor 
device can be applied also to the semiconductor device which equipped only the rear face with the heat sink besides the 
structure which faced across front reverse side both sides of a semiconductor device by the heat sink. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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